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AbstrAct: Agile processes can be applied to any software process for effective response to changing requirements during 
the development process and effective communication among stakeholders. There is lack of surveys related to agile processes 
in large web development enterprises in the world and the current state of adoption of agile processes by large enterprises 
is still unknown. A survey has been conducted in this research based on questionnaire and interviews in five large Jordanian 
enterprises to examine the process models adopted by these enterprises, the extent to which these enterprises are using agile 
processes, and finally to examine the problems associated with large web applications’ development. The results of this survey 
showed that there is a weakness in adoption of agile processes in large Jordanian enterprises and the Extreme Programming 
(XP) is well known agile process by the developers working in these enterprises. According to survey results, we suggested 
recommendations related to adoption of XP agile process in large enterprises. 
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1. Introduction 

The web applications vary in scope and complexity from small to large-scale applications distributed across internet [1]. 
There are many quality criteria for the success of web applications such as usability, security, availability, scalability and 
maintainability [2]. Web engineering is multidisciplinary field and encompasses inputs from diverse areas such as human-
computer interaction, user interface, software requirements, hypermedia engineering, testing, management, modeling and 
simulation, social sciences, arts and graphic design [3].  

The developers of web applications need an iterative process to: manage the development process in a systematic manner 
and delivers web applications within time [4]. Organizations of web development face unique challenges based on rapidly 
changing markets and poorly-defined requirements. Different organizations may use different processes to produce the same 
type of software. Some processes are more suitable than others for some types of software. If an inappropriate process is 
used, this will reduce the quality of software to be developed [5][6]. 

1.1 Agile Processes for Web Development 
Web applications are constantly changing, have short development cycles and built by a small multidisciplinary team (3 to 
10 people) [7]. Web applications present important characteristics that must be addressed by software processes and these 
applications have to be delivered for the clients within time constraints [8]. The organizations continue to move toward the 
development of web applications and they assign such projects to small teams of qualified developers. Web applications 
demand faster time to market and continual integration of new requirements. Therefore, such demands have increased the 
popularity of agile processes which let teams increase productivity and increase organization’s responsiveness. The XP focuses 
on small teams and replaces paper-based documentation with face-to-face communication. As the development organization 
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grows, the time spent in exchanging product knowledge and training new people increases and often renders XP unsuitable 
[9]. Adopting agile in web development is a process of continuous learning and improvement. The transition to agile requires 
hard work to successfully deliver quality web applications and improve quality of team members. The organization should 
begin working on team building and learning how to work better across the teams [10]. 

Grossman, et. al. [11] suggested that, the XP make sense as a development method in multidisciplinary and diverse web 
development environment by adopting all of XP practices. This environment includes diverse and distributed teams, requires 
close coordination with multidisciplinary skills to make development process more responsive to changing requirements, 
decreases cost and time and increases user satisfaction. Sampaio, et. al. [8] described an agile process for web development 
(XWebProcess) based on XP. The XWebProcess used for building quality web applications in effective way and suitable to 
web development in dimensions such as requirements gathering, user interface design and testing.  

1.2 Large Web Applications 
The simplest form of web applications consists of a set of linked hypertext files that present information. When the importance of 
e-business applications grow, the web applications are evolving into sophisticated computing environments that provide functions 
to end user, and are integrated with databases [5]. The large web application has many properties: include large quantities of code; 
include large number of interactive functions; include hundreds to thousands pages of documentation; use of multiple program-
ming languages; and developed by large number of developers (more than 50) [12][13][14]. Building large web applications are 
difficult, costly, and time-consuming and faced system and network challenges [15]. The development of large web applications 
should be carried out through planning and design method, and by integrating management and web technologies [16].

1.3 The Importance of this Research 
The software process is a technical framework established for applying tools, methods and people to the software task. The 
organizations need a defined process to provide them with a consistent framework for performing and improving their work. 
When several people work on a common project, they need some way to coordinate their work. For small tasks, this can 
be done informally, but with larger numbers of people or more complex tasks, more formal arrangements are needed [17]. 
Dorothy [18] addressed the problems of large web development such as: it is difficult to estimate the cost, effort, time or 
size of large applications; and changing requirements during the development process. Many web development methods 
focused on user interface design but failed to address the overall development process [19]. Traditional process models have 
challenges to accommodate web specific aspects into their techniques. Therefore, web development requires a mix of web 
development techniques with properties of traditional process models [20].  

The survey is a popular research tool often used in empirical software engineering studies. Surveys should be promoted to 
gather information about what software engineers actually do, and to evaluate prescribed practices, methods, tools and stan-
dards. Survey may be administered by researcher, or distributed by post, or via internet [21]. There is lack of surveys related 
to agile processes in large web development enterprises in the world and also the current state of agile processes’ adoption 
by large enterprises is still unknown.  

To understand the level of adoption of agile processes currently in use in large enterprises, a survey has been conducted in this 
research based on questionnaire and interviews in five large Jordanian enterprises. The objective of this survey is to examine 
software development models adopted by these enterprises, the extent to which these enterprises are adopting agile processes, 
and finally to examine the problems associated with web development in these enterprises. The benefits of such survey is to 
improve the software processes for large web development used by these enterprises by detecting the level of adoption of 
software processes including agile processes, also by detecting the problems during the development of web applications. 
The remaining of this research is as follows: section 2 includes literature review, section 3 includes research methodology 
and section 4 includes statistical analysis. Section 5 describes mixing agile with traditional processes and section 6 includes 
recommendations. Section 7 includes evaluation and finally, section 8 concludes this paper. 

2. Literature Review 

Many software process models were developed to support the development process. The most well known used traditional 
processes are Waterfall, Incremental, Spiral, Prototyping and Rational Unified Process (RUP). Each model has its own ap-
proach, strengths and limitations [5]. There are many problems of traditional process models. The most frequent problem 
of these methods is that they are bureaucratic. The several phases in development slow down the development process. The 
second problem is that the requirements specifications are not flexible since it is difficult to get the customers to identify their 
requirements. Even if the requirements can be identified, the business world is forever changing [5][19]. 
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Agile processes are approaches to build systems that emphasize evolutionary development, customer-centricity and low-docu-
mentation overhead [22]. Agile Manifesto establishes a common framework for these processes [23]: “individuals and interac-
tions over processes and tools; working software over comprehensive documentation; customer collaboration; and responding 
to change”. A software process is considered agile when it conforms to these above four values and principles [24]. The 12 prin-
ciples introduced behind agile manifesto are: customer satisfaction; welcome changing requirements; deliver working software 
frequently; business people and developers must work together daily; build projects around motivated individuals; face-to-face 
conversation within team; working software is the measure of progress; agile processes promote sustainable development; 
continuous attention to technical excellence; simplicity; self-organizing teams; and effectiveness [23]. There are many various 
agile processes such as: agile manifesto, XP, scrum, crystal, feature-driven development (FDD), dynamic system development 
method (DSDM), agile modeling (AM), and adaptive software development (ASD) method [24]. XP is the most widely used 
agile development method and it is one of the most discussed subjects in development community [25]. It is proposed by Kent 
[26] and aim to reduce the cost of change by introducing basic values, principles and practices [27].  

XP describes four activities: listening; planning; designing; coding; and testing that are performed within the development 
process [26]. The proper use of agile processes requires an understanding of the situations in which agile processes are and 
are not applicable [28]. The industry of information technology has not seen large scale adoption of agile methods [29] be-
cause there are many shortcomings of agile processes such as limited support for: distributed development environments; 
development involving large teams; developing safety-critical software; and developing large software [28][29]. The benefits 
of agile methods are: shortened development cycle-time by 75%; higher stability of work-loads; higher flexibility to change 
of development plans; and higher quality by earlier feedback from customers [30]. 

2.1. Agile Processes in Large Enterprises 
Agile processes allow changing requirements during the development cycle and stress collaboration between developers and 
customers. The transition from traditional to agile processes affects the development team members and management. Ef-
fective approaches should be taken to make this change [31][32]. The development teams range in size from two to several 
individuals in organizations. Therefore, the development process that is appropriate for very large teams will not work well 
for small teams. Small teams can be flexible and adaptable in applying agile methods. For a team with size that exceed 10, 
the large team can be divided into collections of smaller independent sub teams, each no larger than 10 and define interfaces 
between them [31].  

The success of agile processes in large organizations requires teams of skill people to be effective and trusted. The agile 
processes do not work well for systems that have criticality, reliability and safety requirements. The agile processes are more 
appropriate when requirements are rapidly changing because these processes are based on close interaction with the custom-
ers. The organizations should analyze their past projects from the perspective of success factors such as culture, people and 
communication. To be agile is a cultural thing and the organization cannot be agile if its culture is not right. The teams need 
amount of local control and must have the ability to adapt working practices as they feel appropriate.  

Organizations that want to be agile need to have an environment that facilitates rapid communication between team members 
[33]. Boehm [34] suggested that, the most important factor that should be determined when agile is applicable is the project 
size. Agile processes are more difficult for larger teams. At the same time, traditional processes do not fit the small projects and 
these processes are most needed in high-assurance software [34]. Finally, Khalaf and Al-Amawi [35] studied the differences 
that inferred by using Extreme programming (XP) in a set of software development companies in Jordan in 2008. The analysis 
of their questionnaire showed that developers who use XP, are focusing on software quality (SQ) more than others.  

3. Research Methodology   

The analysis units for this survey are five large Jordanian enterprises which undertaken the development of large web ap-
plications. The questionnaire’s instrument has three parts: the first part related to enterprises’ characteristics such as number 
of developers, application domain, test types, and assurance activities. The second part related to developers’ familiarity with 
software processes including agile processes. The third part related to software processes used by these enterprises including 
agile processes. 

This questionnaire was written in English language and reviewed and validated many times by four professional professors 
currently working in different Jordanian Universities and specialized in software engineering and management. The selection 
of these large enterprises was based on definitions of large projects mentioned in researches [5][12][13][14][15]. At the same 
time, the size of enterprises in Jordan is determined by the Statistical Office according to many factors such as: number of 
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employees, budget, size of projects, and the time required for development process. The selected five enterprises have many 
characteristics such as they: involve 50 and more developers in development process; use more than three programming 
languages in development; develop web applications to provide 50 and more functions, and more than 100 web pages to 
users and with more than hundreds of thousands of lines of code; project duration ranging from one to three years; finally 
many of these enterprises have many branches in other countries. 

A two of statistical techniques (descriptive statistics and explanatory factor analysis) were utilized in data analysis. Descrip-
tive statistics (frequencies and percentage) were used to identify the major characteristics of large enterprises, developers’ 
familiarity with development processes, and the development processes used by these enterprises. The descriptive statistics 
and multivariate statistical were used in term of description of problems in these enterprises.  

The research sample consisted of Two hundred and Fifty developers working in these five large enterprises in Jordan. The 
determination of: the number “250”; the distribution of different number of questionnaires; and the selection of invitees are 
done according to discussion with the Human Resource Department and Manager in each one of the five enterprises. Table 
(1) describes the number of distributed and retrieved questionnaire in each enterprise. The number of retrieved valid question-
naires is One hundred and Eighty, the reason of why the other 70 developers were not answer is that; many of them haven’t 
enough time to fill the questionnaire; or they were outside Jordan (working, training or holiday) at survey time. These one 
hundred and Eighty questionnaires were used later in this research in the statistical analysis. 

Org. # No. of  developers No. of Distributed  
Questionnaires 

No. of retrieved  
Questionnaires 

1 110 60 48 

2 100 60 40 

3 85 45 33 

4 78 45 31 

5 65 40 28 

Total  250 180 

Table 1. Research Samples

3.1 Interviews  
Interviews were carried out with developers working in these selected five enterprises. The objective of these interviews is 
to investigate the problems associated with time, cost and effort estimation, the success rate of web applications develop-
ment, and finally the reasons for web project failure. The descriptive statistics and multivariate statistical were used in term 
of description of problems in these enterprises.  

The statistical analysis related to interviews in all selected enterprises showed that: many of these enterprises suffer from many 
problems: requirements are always changes during the development process; poor of communication between customers and 
developers; late customer feedback; lack of standardization; lack of refactoring; poor project management; poor project cost, 
time, and effort estimation techniques; communication cap between the developers in different teams; lack of professional 
developers; and problems of deadlines.  

4. Statistical Analysis 

This section includes the descriptive statistics for the answers of the questionnaire.  

4.1. Characteristics of Large Enterprises 
The results related to the different sizes of large Jordanian enterprises showed that all of these enterprises have 60 or more 
developers.

The results related to application domain in these enterprises showed that the business information systems got the highest 
percentage 66%, whereas e-business got percentage 50%, e-banking got percentage 40%, e-learning got percentage 31% and 
finally, personal web pages got percentage 23%. The results related to “if the web application development involved in-house, 
outsourcing, or reusability?” showed that the “in-house development” got the highest percentage 99%. The “outsourcing” 
got percentage 42% and finally the “reusability” got percentage 23%. 
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The results related to test types performed by these enterprises showed that: integration test got the highest percentage 64%, web metrics 
got percentage 30%, unit tests got percentage 27%, database test got percentage 17%, and performance test got percentage 6%. 

At the same time, the results related to assurance activities performed in these enterprises showed that: “testing of web 
applications” got the highest percentage 65%, “code review” got percentage 43% and finally, “no assurance activities are 
performed” got percentage 2%. Whereas the results related to determine “who perform assurance activities when developing 
web applications” showed that “software assurance group” got the highest percentage 52%, “project team” got percentage 
37%, and “outside assurance group” got percentage 8%.   

4.2 Developers’ Familiarity with Software Processes 
Table (2) shows the descriptive statistics of developers’ familiarity with development processes including agile processes. The object-
oriented programming got the highest percentage 70%; structured programming got percentage 64%. While XP got small percentage 
31% and other agile processes got very small percentages. These results showed that there is a weakness in developers’ familiarity 
with agile processes. At the same time, the XP is a well known agile process by the developers in these large enterprises. 

No. Development Methodology  Percent 

1 Flowcharting 51% 

2 Waterfall 63% 

3 Structured Programming 64% 

4 Structured system analysis and design  50% 

5 Information Engineering (IE) 12% 

6 Top Down Programming 25% 

7 Jackson Structured Programming 2% 

8 Dynamic Systems Development Method 4% 

9 Object Oriented programming (OOP) 70% 

10 Rational Unified Process (RUP) 24% 

11 Enterprise Unified Process (EUP) 7% 

12 Virtual Finite State Machine (VFSM) 1% 

13 Praxis 0% 

14 Rapid Application Development (RAD) 33% 

15 Spiral RAD 3% 

16 Extreme Programming (XP) 31% 

17 Agile Methodologies (other than XP) 12% 

18 Test Driven Development (TDD) 9% 

19 Agile Unified Process (AUP) 7% 

Table 2. Developers’ Familiarity with Software Processes

4.3 Software Processes Used by Large Enterprises 
Table (3) shows development processes used by these large enterprises including agile processes. The waterfall model got the 
highest percentage 62%. Object-oriented programming got percentage 51%. Whereas test driven development got percent-
age 6%, agile unified process got percentage 2% and finally agile methodologies (other than XP) got percentage 1%. These 
results showed that there is a weakness in adoption of agile processes in these enterprises. At the same time, the XP is a well 
known agile process used by the developers in these large enterprises. 

5. Mixing Agile With Traditional Processes 

The software development can not be considered as a defined process because too much change may occur during the de-
velopment process such as requirements change, technology change and people are added and taken off the team. The focus 
currently is how to mix agile process with traditional processes for software development. Any organization should: determine 
the agile properties versus traditional properties; highlight the risks associated with each approach; describe how they would 
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choose which approach to use; be careful for how and when to mix the two approaches and under what circumstances they 
would mix them [36]. Agile processes promise higher customer satisfaction and a solution to rapidly changing requirements. 
Traditional approaches promise predictability, stability and high assurance. Both approaches have shortcomings that, if left 
unaddressed, can lead to project failure [37]. 

Boehm and Turner [37] listed in their research three categories of risks that can affect the choice of using the agile or traditional 
process such as: risks stemming from agile approach (such as scalability, criticality, design simplicity and staff skills); risks 
stemming from traditional approach (such as emerging requirements, constant change and need for rapid results and staff 
skills); and finally, general environmental risks (such as technology uncertainties, diverse stakeholders and complex systems). 
They established a framework for examining the characteristics of development approaches according to these three risks.  

Today’s, the environment of increasing business change requires more adaptable development processes. The software devel-
opment processes face new risks such as: shortfalls in real-time performance; unrealistic schedules and budgets; and rapidly 
change in requirements. Therefore, the large organizations focus on development approaches that increase their responsive-
ness to business change. Agile processes provide organizations with ability to rapidly evolving systems solutions. The large 
organizations develop their own customized versions of agile processes to suit their development needs and environment.  

The process of developing software systems comprises of interactions among three dimensions: stakeholders; guidelines to 
provide a direction to development effort; and software product generated as a result of this development effort. The project 
managers of large organizations should map agile practices along these three dimensions by identifying the correct set of 
metrics. The development team frequently adjusts its focus to best address these dimensions to remain responsive. Agile 
processes emphasize sufficient planning in each iteration and minimal emphasis on documentation [38] 

Many organizations of web applications’ development are attempting to utilize both agile and traditional processes. Although, 
the adoption of agile processes improves the productivity, quality and business satisfaction, there is also necessary need for 
other methodologies. Vinekar, et. al. [39] suggested that, the agile development requires a suitable organizational culture. It 
may be difficult to adopt all agile practices in projects that have stable requirements. New organizational structures are needed 
to sustain these opposing cultures so that organizations can get the full benefits of both agile and traditional development of 
applications. There is a need for simultaneously managing agile and traditional development of applications.  

No. development methods used by enterprises Percent 

1 Flowcharting 43% 

2 Waterfall 62% 

3 Structured Programming 48% 

4 Structured systems analysis and design 41% 

5 Information Engineering (IE/IEM) 14% 

6 Top Down Programming 29% 

7 Jackson Structured Programming 0% 

8 Dynamic Systems Development Method 6% 

9 Object Oriented programming (OOP) 51% 

10 Rational Unified Process (RUP) 6% 

11 Enterprise Unified Process (EUP) 3% 

12 Virtual Finite State Machine (VFSM) 0% 

13 Praxis 0% 

14 Rapid Application Development (RAD) 29% 

15 Spiral RAD 0% 

16 Extreme Programming (XP) 10% 

17 Test Driven Development (TDD) 6% 

18 Agile Unified Process (AUP) 2% 

19 Agile Methodologies (other than XP) 1% 

Table 3. Software Processes Used by Large Enterprises
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The client’s culture may be the deciding factor in using agile or traditional processes for a project [39]. The development 
teams in any organization need to find specific project characteristics to determine if they use agile or traditional process, or 
hybrid of the two to develop projects [33]. Although many of their advocates consider the agile and traditional process polar 
opposites, synthesizing the two can provide developers with a comprehensive spectrum of tools and options [34].   

Finally, as suggested by Boehm and Turner [37], there is a need to balance stability and agility. The analyzing of agile and 
traditional processes based on: application, management, technical and personnel characteristics. The choice of traditional 
or agile processes for a given project is largely depend on five factors: the size of project and team; the consequences of 
failure; the degree of dynamism of the environment; the competence of personnel; and compatibility with the prevailing 
culture. The traditional development is desirable when the requirements are stable and predictable and when the project is 
large and complex. Agile development is suitable when there is a high degree of uncertainty and risk in the project, arising 
from frequently changing requirements. Large and complex projects are more suited to traditional process and making agile 
development a suboptimal choice. The agile processes need a suitable organizational culture to sustain it, one that is very 
different from organizational culture needed for traditional processes. 

6. Recommendations 

Any enterprise faces several challenges when attempt to use both agile and traditional development processes on different 
projects. This is because the variations between projects’ and clients’ characteristics and it may be difficult to change the 
enterprise’s characteristics from project to project. These challenges can be viewed at four levels: management and orga-
nization culture; people; process; and technology. Agile and traditional processes have conflicting organizational cultures, 
management and organizational structures. Also the managers face several challenges when they try to use agile processes 
into traditional organizations.  

According to the survey results in these large Jordanian enterprises, we suggested recommendations in the following sub 
sections that should be considered by these enterprises to: improve their web development processes; to help large enterprises 
integrate agile processes into their traditional processes; and to overcome as possible as the problems of web development 
in these enterprises. 

6.1 The Management Team  
The large number of developers in the large enterprise should be divided into multidisciplinary small teams. Establish a 
management team to manage the overall development process and all small teams, this leads to more arrangement in web 
development process in the large enterprise. The management team should include persons which professional in management 
techniques, web development activities, and have knowledge in web engineering best practices, software process improve-
ment (SPI) and capability maturity model integration (CMMI) key process areas and goals (KPAs).   

The main roles of the management team are to focus on: analyzing the main problems of the large web application; determine 
precisely what the new web application is supposed to do, its objectives, goal, mission and vision; document these aspects 
in a clear and understandable way; and risk analysis and management.  

The management team should also address the organizational policies, human resources, and legal, cultural and social aspects; 
focus on requirements analysis of business needs and classify requirement into classes; and finally, identify all stakeholder 
and their roles and get feedback from them during development process.  

6.2 Sub Web Applications 
The large web application to be developed by large enterprise may consist of huge number of complex interactive activities. 
This large application should be divided into many small sub web applications according to its size and complexity. The sub 
web application can be made small enough for few persons to work on (sub team). The large web application can be designed 
as a set of parallel or concurrent sub applications.  

6.3 Mixing Agile XP Process 
Adopt XP principles to be used by each sub team in the large enterprise. The agile processes promising priorities to 
satisfy customers through early and continuous product delivery and allowing requirements changes. To succeed, large 
enterprises need to change their core business principles and the ways they are conducting business (i.e. change the or-
ganization culture). The management team should evaluate risks at each step in development process to determining how 
much agility is enough.  
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The adoption of XP agile process by these selected large Jordanian enterprises together with their own traditional process 
will avoid as possible as many problems obtained from the interviews were carried out with the developers working in these 
enterprises as follows: 

The adoption of XP reusability principle by each sub team lead to: reduce the times of design and code; reduce the develop-
ment effort; need less number of developers; need less debugging because of use of proven software; and reduce the costs.  
 The adoption of XP customer communications and feed back principles during the overall development process of sub web 
application will overcome the requirements’ misunderstanding and changing problems. 

6.4 Software Quality Assurance 
The test mechanism and integrating the Software Quality Assurance (SQA) activities for measuring project success during 
the development process should be adopted by all sub teams in the large enterprise.  

Involving the end users as a mechanism for validating the success of a project should be adopted by sub teams in the large 
enterprise also. The management team should focus on the: quality management and standards; SQA activities; and measur-
ing the success at the end of the development process.

6.5 SPI CMMI 
According to the literature, it is clearly that, the CMMI evaluates an organization as a whole and its development processes. 
The CMMI is a method for software management and an appropriate way to improve processes, whereas traditional and agile 
processes are methods for software development.  

In order to improve the development process and performance of large enterprise, the management team should always: 
monitor the overall web development progress, sub team activities to be under the conditions of SPI and CMMI KPAs and 
goals; and also conduct the web engineering best practices.

6.6 Training 
We believe that the agile principles will change the way the large enterprises manage their web development process. Thus, 
we suggested adopting sufficient training for all developers on agile XP principles and do some serious preparation up front 
by the large enterprise. At the same time, the large enterprise should adopt continues education and training of all developers 
in large enterprise and teach them how to deal with CMMI KPAs. 

7. Evaluation  

This section includes the analysis of this work with respect to many points such as: agile processes, type and size of the soft-
ware, size of the enterprise, SQA and so on. In comparison to our work, the researchers Khalaf and Al-Amawi [35] focused in 
their research on the impact of using agile process (XP) to enhance the SQ. They proved according to their survey results that 
when software developers use some XP practices and tools, they will produce a high SQ and apply the customer needs. At the 
same time, they did not take in their considerations the: type of software (traditional software or web-based application); size 
of the software (small, medium or large scale software); size of the company; and finally other agile processes (Crystal, Scrum, 
TDD and so on) in their survey. Instead, they considered the: relationship between developers’ gender and XP; developers’ 
Job type; developers’ working experience; and communication technique (email or face to face). Table (4) explains the main 
points in this work (survey in large Jordanian web development enterprises) in comparison to the research [35]. 

 Survey in Large Jorda-
nian web development 
enterprises 

Survey in Jordanian 
software development 
companies[35] 

The XP agile process  ã  ã 
Other agile processes  ã × 
Software type (traditional or web-based)  ã × 

Application domain  ã × 
Size of software  ã × 
Size of enterprise  ã × 
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Software Quality Assurance  ã  ã 
Management  ã × 
SPI CMMI  ã × 
Training  ã × 
Relationship between gender and XP ×  ã 

Job type  ×  ã 
Working Experience ×  ã 
Communication technique ×  ã 
Developers’ familiarity with software processes including agile processes  ã × 

Software processes used by these enterprises including XP  ã  ã 

Table 4. Main points in this research in comparison to research [35]

8. Conclusion 

Developing web applications is significantly different from traditional software development in nature and life cycle and 
poses many challenges. Therefore, web engineering process model should: include suitable management method; minimize 
risks; consider requirements’ changing; and deliver web application quickly while providing feedback. The large enterprises 
which develop large web applications suffering from many problems such as: poor management; deadlines; cost and effort 
estimation; changing requirements; and lack of customer involvement.  

There are many problems of traditional processes: the several phases in system development slow down the development 
process. The second problem is that the requirements specifications are not flexible since it is difficult to identify all custom-
ers’ requirements at the beginning of the development process. Even if the requirements can be identified, the business world 
is forever changing. Therefore, the traditional processes have limitations to adopt them in web applications’ development 
because the nature of these applications in rapidly changing requirements.  

Many researchers recommend that these problems can be addressed by the adoption of lightweight iterative and incremental 
approaches such as XP agile process. The XP uses stories, customer communication, refactoring and continuous integra-
tion.  On the other hand, XP has many limitations such as: XP is used in small to medium size software projects; lack of 
requirements management and lack of documentation of requirements; and XP is not suitable to adopt it by the large teams. 
Therefore, and according to above, we suggested integrate and mix agile XP with traditional processes to use them together 
in large web development enterprises. 

There is a lack of surveys in large web development enterprises to examine software processes used by these enterprises; 
level of adoption of agile processes in these enterprises; and the problems which face these enterprises during the develop-
ment process.  

In this research, a survey has been conducted in five large web development enterprises in Jordan based on questionnaire and 
interviews. According to the statistical analysis of the survey results, we noticed that there is weakness in adoption of agile 
processes by these enterprises, and also the XP is the well known agile process by the developers in these enterprises. From the 
interviews, we noticed that these enterprises faced many problems during the large web development process such as: chang-
ing requirements; poor of communication between customers and developers; lack of standardization and refactoring; poor 
project management; and poor project cost, time, and effort estimation techniques; and lack of professional developers.  

Finally, we suggested a set of recommendations that should be considered by these large enterprises: to improve the soft-
ware processes used by these enterprises; to help these enterprises overcome the challenges of mixing agile XP process with 
their traditional software processes; and finally to avoid as possible as many web development problems obtained from the 
interviews in these enterprises. 

9. Future Work 

According to suggested recommendations, we will propose in a further research, a web engineering process model to over-
come limitations of traditional and agile processes; support the suitable development of large web applications within the 
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time, budget and effort; and finally, overcome challenges of mixing agile with traditional processes in large web development 
enterprises.  
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